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MICHIGAN-ONTARIO
AIR POLLUTION
THIRD ANNUAL REPORT
INTERNATIONAL JOINT COMMISSION
OTTAWA WASHINGTON
1978
THIRD ANNUAL REPORT
ON
MICHIGAN-ONTARIO AIR POLLUTION
The International Joint Commission was
requested, in a 1975 Reference from the Governments of
the United States and Canada, to examine into and report
at least annually on the state of air quality in the
Detroit-Windsor and Port Huron-Sarnia areas, and on the
measures taken to improve such air quality, with
particular regard to the Michigan/Ontario Memorandum of
Understanding on Transboundary Air Pollution.
The Memorandum of Understanding, signed in
November 1974, pledged the co—operation of the State of
Michigan and the Province of Ontario in the implementa—
tion of air pollution control programs to achieve
compliance with the air quality objectives recommended
by the IJC in its 1972 Report on Transboundary Air
 
Pollution: Detroit and St. Clair River Areas. These
objectives were developed to protect the public health,
safety, general welfare and property of the citizens on
both sides of the International Boundary, and to serve
as a minimum basis for the formulation of programs to
reduce the emission of c0ntaminants. Hence, a prime
responsibility of the Commission under the Reference is
to report on the adequacy of remedial programs to achieve
the IJC objectives within a reasonable period of time.
The target date stated in the Memorandum of Understanding
for the completion of control programs and other
measures was December 31, 1978.
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the
end
of
1977,
updates
the
concerns
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-of high ozone levels and the transboundary
implications of this pollutant. Carbon monoxide,
and nitrogen dioxide as well as odour problems are
also monitored by the International Michigan—Ontario
Air Pollution Board, but have not been of significant
transboundary concern in recent years. Other pollutants,
while of localized importance, have not been demonstrated
to be transboundary in their impact and hence are not
reported on by the Board.
Tables summarizing the data for suspended
particulates, sulphur dioxide and ozone are provided in
Attachment 1.
SuApended Panticuﬂateé
Excursions above the IJC 24—hour objective
occurred throughout the Reference area in 1977, ranging
from about six percent of the samples in Macomb and
Oakland Counties to about twenty percent in Wayne and
Essex Counties. The percentage of observations
exceeding the IJC objective increased in all U.S.
Counties but declined in every county in the Canadian
portion of the Reference area when compared to the
previous year. In Canada, only Essex County (Windsor
area) continued to have a higher percentage of
excursions
than
in
1975.
I
The U.S. secondary standards, which are slightly
less restrictive than but essentially equivalent to the
IJC objectives, and which form the basis for U.S.
remedial programs, were exceeded over much of the
Detroit-Windsor area in 1977. The U.S. primary
standards are considerably less restrictive than the
IJC objectives but reflect levels for protecting public
health. These were met throughout the region except for
 
    
a relatively small transboundary area of downtown Detroit
and Windsor, while the number of people exposed to these
higher levels diminished further from the previous year.
With respect to maximum recorded values,
significant increase in the 24-hour maximum occurred in
Essex and Macomb Counties. On a mean annual basis,
however, maximum values generally showed no
significant change, notwithstanding some slight
increases, over 1976 and 1975.
The data can be characterized, in general, as
showing that the major improvements in air quality
evident from 1972 to 1975 have reached a plateau since
1975 and that, as the major industrial point sources
have implemented control programs, particulate levels
are affected by short term phenomena that result in
a wide scatter of readings including some very
high
24-hour levels.
The distribution tends to be seasonal
and related to meteorological conditions.
The primary cause appears to be fugitive or
"non-point source" dust from roads, fields, storage
piles, etc., which at times constitutes a large
proportion of the air's suspended particulates and,
together with point source emissions under present
control requirements, results in temporary excursions
above the particulate objective levels. The
contribution of fugitive dust is most pronounced in
non—industrial areas, where their sources are more
common and the effect of point sources less pronounced.
In addition, a significant proportion of fugitive
particulates could originate in rural areas outside the
study region during extended periods of high wind.
Two distinct types of weather patterns
contribute to high suspended particulate
concentrations
in the air:
(i)
periods
of
high
wind
during
the
drier
spring
and
summer
seasons
when
the
natural
fugitive
emission
inhibitors
(snow
and
rain)
are
less
frequent or non-existent,
(ii)
classic
stagnating
conditions
having
light
and
variable
winds,
reduced
visibility
and
strong
low—level
radiation
inversion
restricting
vertical mixing.
Suﬁphun Dioxide
The
data
for
sulphur
dioxide
during
1977
indicate
a
continued
improvement
in
recorded
levels
compared
to
previous
years.
Only
in
Lambton
County,
Ontario
are
levels
Still
problematic
and
do
they
result
in
a
significant
number
of
excursions
above
the
IJC
objectives.
Most
monitoring
stations
in
Lambton
County
registered
excursions
above
the
one—hour
objective
and
about
one—quarter
showed
excursions
above
the
24-hour
objective.
The
distribution
of
absolute
increases
and
decreases
in
maximum
recorded
levels
does
not
indicate
an
overall
trend
in
levels
compared
to
1976.
A
few
short
term
excursions
above
the
one—hour
objective
in
Wayne
and
Essex
Counties,
mostly
on
May
20,
1977,
were
related
to
Detroit
sources
that
have
taken
corrective
action,
and
similar
excursions
in
Macomb
County
were
both
marginal
and
localized.
There
were
no
violations
of
the
24-hour
objective
outside
of
Lambton
County
in
1977.
Wayne
County
data
indicate
that
sulphur
dioxide
levels
remained
well
within
the
U.S.
standards,
which
are
analagous
to
the
IJC
objectives,
during
1978.
 
Ozone
The large number of excursions above the United
Sta
tes
sta
nda
rd
and
On
ta
ri
o
cr
it
er
io
n
for
ozo
ne,
ind
ica
tes
tha
t
hig
h
lev
els
of
thi
s
po
ll
ut
an
t
are
a
persistent and growing problem. As far as can be
det
erm
ine
d w
ith
ava
ila
ble
dat
a
(se
e A
tta
chm
ent
1,
Table 3) the incidence of excursions increased over
the
pre
vio
us
yea
r i
n b
oth
197
6 a
nd
1977
, e
xce
pt
in
Way
ne
County where it declined in 1977, but remained greater
tha
n i
n 1
975.
Pea
k h
our
ly
val
ues
hav
e g
ene
ral
ly
dec
lin
ed,
except in Sarnia, but remain considerably higher than
recognized acceptable levels.
Until the implementation of a new U.S.
primary/secondary standard in February 1979, the U.S.
standard and Ontario criterion for ozone were identical
at 0.08 parts per million, l—hour maximum concentratiOn.
The
new
U.S
.
sta
nda
rd
is
0.1
2 p
pm.
It
is
cle
ar
fro
m
available data that maximum values exceed this new
standard throughout the U.S. portion of the Reference
area, although the number of excursions above the new
standard has not been tabulated.
Ozone is a substance having distributional
characteristics rather different from the other air
pollutants of concern in the Reference area. It is a
secondary pollutant resulting from the photochemical
reaction of nitrogen oxides and hydrocarbons and hence
is caused by the conjunction of the primary pollutants
over a large area and conducive meteorological conditions,
typically warm, moist air moving from the south and
southwest. Photochemical oxidant formulation is
impacted significantly by long range transport of the
air pollutants. The addition of local concentrations
results in peaking above the widespread elevated levels,
 
often in rural areas downwind from large urban centres
due to the time lapse for transportation to occur and
central—urban scavenging of ozone by nitrogen oxide
from mobile transport sources. Thus, the generalized
movement of ozone and its precursors from south of Lake
Erie is of transboundary concern, not Only because they
are the direct cause of elevated levels, but also because
the background levels remove any local assimilative
capacity for ozone below critical levels, under
meteorological conditions that are common during the
spring and summer seasons.
The critical measures of ozone concentrations
are short term (hourly) peak values, rather than longer
term, lower level concentrations. The data for the
Reference area show thathigh levels have occurred
frequently in recent years and over large areas.
Additional information available to the Commission
ind
ica
tes
tha
t t
his
is
a p
rob
lem
com
mon
to
mos
t o
f t
he
industrialized eastern United States and southern
Ontario. Ozone is of concern because of the health
limplications (respiratory problems and eye irritatiOn),
vegetative damage to sensitive crops such as tobacco,
grapes and leaf vegetables, effects on rubber and
synthetic fabrics, and reduced visibility.
01h a): POUiutantA
Carbon monoxide continued to be a localized problem
at some sites in Wayne and Macomb Counties, but was not
of transboundary significance. Nitrogen dioxide con-
centrations remained within applicable jurisdictional
standards or criteria, except for two localized
     
excursions
in Lamthn County.
There has been no apparent
trend
for
nitrogen
dioxide
concentrations
in
the
Reference
area since 1972.
No transboundary odour problems were
reported in 1977.
EMISSIONS FROM MAJOR POINT SOURCES IN 1977
Emissions of particulates and sulphur dioxide
are monitored for all point sources emitting over 100
tons per year of either contaminant (major point sources).
Data for these emissions are provided in Attachment 2.
Subpended Pantieuﬂateé
Total emissions of particulates from major point
sources in the Reference area again declined from the
previous year. The number of major point sources fell
from 63 to 60, and emissions from those remaining
decreased by 26 percent from 1976 levels. The greatest
single reduction occurred as a result of regulatory
compliance by Detroit Edison's thermal power plant in
St. Clair County, which reduced its particulate emissions
by 22,000 tons in 1977.
Since 1971, total particulate emissions from
United States major point sources have declined from
about 138,000 to 45,000 tons, so that they were, in
1977, about one—third the previous level. Canadian
emissions increased from about 11,000 to 12,700 tons,
due to a 46 percent increase in Lambton County over the
same period, the only part of the boundary area in
which major point source emissions increased. DeSpite
the substantial decline in U.S. particulate emissions,
they still represent almost 80 percent of such emissions
in the boundary area and remain of transboundary concern,
particularly when combined with the fugitive emission
problem.
 
Suzphun Dioxide
Total emissions of sulphur dioxide from major
point sources increased over those of 1976 by six
percent, from 401,000 to 424,000 tons in 1977. The
increases occurred primarily in Lambton and St. Clair
Counties, while Wayne and Essex Counties continued to
experience a reduction in emissions. Increases in
Lambton County occurred at the Ontario Hydro generating
station, Polysar and the new Petrosar plant, although
all of these sources remained within the provincial
emission standards and guidelines for each plant.
Despite the increased 1977 emissions in sulphur
dioxide, they remained substantially below those of
1971 in all Counties. OVer that period annual U.S.
emissions have diminished from 711,000 to 241,000 tons,
again by two—thirds, and annual Canadian emissions
decreased from about 342,000 to 183,000 tons by almost
one-half.
United States emissions constituted about
57 percent of the 1977 total from major point sources,
but they do not result in air pollution levels that
exceed the IJC objectives, except for occasional local
incidents. The Canadian emissions, concentrated in
Lambton County, do result in a significant number of
excursions, especially for the one-hour objective, but
these are the result of the lineation of plants along
the river, combined with persistent winds in certain
directions, rather than the failure of individual plants
to meet current emissions criteria. This indicates the
need to re-examine the basis of individual plant emission
requirements
under
this
particular
situation.
 EFFECTIVENESS OF ENFORCEMENT
By the end of 1977, 50 of the 60 remaining
major point sources of particulates were in full
 
compliance with jurisdictional requirements. Of
the remainder, nine were on phased control programs and
one was under litigation. Only one of the 81 major
point sources of sulphur dioxide failed to meet full
compliance by the end of 1977, and it was on a phased
control program. The sources not in compliance are
listed in Attachment 3.
PaaticuﬂateA
In its last Annual Report, the Commission
expressed concern that the IJC objectives for suspended
particulates could not be reached under current control
strategies and that this was possibly due to the U.S.
standards being less restriCtive than the IJC objectives.
It is evident that a substantial portion of the boundary
area, in both Michigan and Ontario, fails to meet the
U.S. secondary standards and hence the IJC objectives.
The International Michigan-Ontario Board has
advised the Commission that the U.S. secondary standards
and IJC objectives are essentially equivalent and that
the current control strategies in Michigan were designed
to meet these levels of air quality. It has become
apparent, however, that due to the substantial
contribution of fugitive emissions during periods of
high winds, the U.S. secondary standards will not be
satisfied throughout the boundary area even when all
imajor point sources reach compliance or indeed eliminate
their particulate emissions entirely. The fugitive
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 The increasing point source emissions of
suspended particulates in Lambton County should be a
matter of concern. This trend is the reverSe of that
in all other Counties within the Reference area where
controls on such emissions have been successfully
implemented.
The current need for reassessment of control
strategies throughout the Reference area leads to a
requirement for an updated inventory of sources of
particulates both point and non—point. In order to
develop a unified dispersion model for the binational
airshed, a compatible inventory for both Michigan and
Ontario, and hence a common methodology, should be
developed. The Commission suggests that every effort
be made within the Memorandum of Understanding to
establish such an emissions inventory as soon as
possible.
Suﬁphun Dioxide
While control strategies in the United States
have been adequate to meet the IJC objectives in all
but isolated, local incidents, the cumulative impact
of emissions in Lambton County, and the increasing
magnitude of such emissions, have resulted in the need
to review the Ontario control strategy for the Sarnia
area. In 1977, the Province of Ontario initiated a
review of this strategy, with a View to preventing
excursions above the IJC objectives, but a revised
strategy has yet to be finalized. The Commission urges
tha
t t
his
pro
ces
s b
e c
ulm
ina
ted
as
soo
n a
s p
oss
ibl
e a
nd
that an expeditious implementation schedule should be
adopted.
 
  
Ozone
Due to the characteristic of ozone and its
precursors being subject to long range atmospheric
transport, the effectiveness of local control may be
somewhat limited. The Commission recognizes that long
range transport, both for this pollutant and in general,
is being addressed by the U.S. national air pollution
control strategy and is the subject of binational
discussions between the Governments of Canada and the
United States. The emergence of this pollutant, having
much of its origin far distant from the Reference area,
as one of the major air quality concerns in a region that
has historically had poor air quality, can only under—
line the need for solutions to the long range transport
problem.
Despite the importance of long range transport,
it is apparent that the production Of ozone precursors,
primarily hydrocarbons, is resulting in the exacerbation
of ozone levels in the Reference area, particularly
Macomb, Essex and Lambton Counties and the rural region
to the east. The impact on the number of excursions and
their peak values is not clear, and varies with climatic
conditions, but the overall peaking effect of local
emissions is evident. Consequently, benefit is to be
derived from a program to control ozone precursors in the
urban areas of Detroit-Windsor and Port Huron-Sarnia. The
State of Michigan has embarked on such a program under
the U.S. Clean Air Act. The Commission recommends that
the State of Michigan and the Province of Ontario
co~operate in studying the means and effectiveness of
further controlling ozone precursors from industrial
and mobile sources in the region.
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M
i
c
h
i
g
a
n
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O
n
t
a
r
i
o
M
e
m
o
r
a
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m
of
Understanding.
No
IJC
objective
for
ozone
was
contained
in
the
1972
recommendations,
but
the
Commission
has
requested
further
information
from
its
Board
concerning
an
appropriate
level
f
o
r
s
u
c
h
a
n
o
b
j
e
c
t
i
v
e
.
SURVEILLANCE
The
number
of
monitoring
instruments
for
suspended
particulates
and
sulphur
dioxide
is
now
considered
to
be
adequate,
when
combined
with
a
knowledge
of
emission
sources
and
modelling
results.
The
Commission
has
recommended
elsewhere
in
this
Report
that
the
juris-
dictions
co-operate
in
improving
present
knowledge
of
emission
sources,
both
point
and
non-point.
This
approach
will
allow
the
most
effective
use
to
be
made
of
existing
monitors,
thus
avoiding
the
high
cost
of
a
d
d
i
t
i
o
n
a
l
m
o
n
i
t
o
r
i
n
g
.
Two
new
suspended
particulate
monitors
in
Essex
County
and
an
additional
sulphur
dioxidemonitor
in
Lambton
County
were
added
to
the
network
during
1977.
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b
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b
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re
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p
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b
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Th
is
c
o
-
o
r
d
i
n
a
t
e
d
a
p
p
r
o
a
c
h
 to regional air quality problems is essential to
increased knowledge of air pollution problems and
policies and to the ultimate solution of such problems
in the interests of both countries.
SPECIAL STUDIES
In the latter part of 1977, the Commission
requested its Michigan-Ontario Air Pollution Board to
review a proposal by Peerless Cement Company, Detroit,
concerning the use of its cement kiln for the
destruction of polychlorinated biphenyl (PCB) wastes.
The study was initiated as a result of major concerns
expressed by U.S. and Canadian citizens that the
incineration of waste liquids contaminated by PCB's
would present a serious transboundary environmental hazard.
The Board concluded, on the basis of a study
carried out by a leading consultant in this field, that
the proposed method was safe and the most environmentally
acceptable method of disposing of PCB's. The Board
endorsed the use of the Peerless cement kiln for PCB
destruction, through incineration at high temperatures,
providing that the proposed safequards against
malfunctions were implemented, that PCB burning occurred
only during stable operating periods, and that an
extensive monitoring program was carried out.
The Commission understands that this proposal
has since been put in abeyance due to local opposition
to transport and other potential hazards, and also
-notes that a similar proposal in the Toronto area is
under provincial review. The Commission has asked the
Board to review its conclusions based on the outcome of
the provincial enquiry and other emerging information
on PCB disposal, before the Commission comments.
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the
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It
is
the
rec
omm
end
ati
on
of
the
Com
mis
sio
n,
 therefore, that it be specifically authorized to
continue its monitoring and advisory functions
concerning this matter within the area under Reference.
In the meantime, the Commission has determined that it
is obliged to continue its monitoring and recommendations
concerning this pollutant, and has so instructed its
Board, pending any further direction from the Governments.
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TABLE 1.
COU
NTY
(No. o
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St. Clair (6)
Macomb (12)
Oakland (5)
Lambton (4)
Wayne
(17)
Essex (8)
*Insufficient Data
.SUSPENDED PARTICULATE LEVELS IN RELATION TO IJC OBJECTIVES
 
Z 0F SAMPLES EXCEEDING
1972
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31.8
54.1
24-HR. OBJECTIVE
1975
7.
0
4.3
6.8
9.6
21.0
18.9
1976
5.5
5.
0
3.5
14.3
16.5
23.0
1977
8.8
6.0
5.5
9.4
18.3
21.4
 
19
72
248
427
427
566
1085
804
MAXIMUM VALUE RECORDED
24-HOUR
(Objective 120pg/m3)
1975
2
3
9
193
*
298
3
2
0
3
3
2
1976
217
182
214
260
385
385
1977
196
449
2
1
7
258
337
47
1
 
ANN. GEOMETRIC MEAN
(Objective 60ug/m3)
1972
9
1
8
6
77
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189
183
1975
7
7
6
7
7k
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7
0
6
2
5
8
7
3
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1
1
3
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6
7
-
2
1
-
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4
2
0
l
0
O
0
.39
.34
.30
.22
.12
.09
.10
.07
l
2
2
—
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ton
(6)
168
40
43
34
24
5
11
6
.66
.51
.63
.46
.24
.17
.19
.13
Wayn
e (1
4)
82
8
48
2
24
4
5
0
.49
.35
.69
.39
.18
.12
.18
.09
   
Esse
x (2
)
68
2
7
1
13
2
1
0
.57
.27
.43
.28
.20"
.11
.11
.08
¢ Ma
ximu
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ncen
trat
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is n
ot n
eces
sari
ly
meas
ured
at t
he s
ame
stat
ion
each
year
.
 
 Attachment 1 (page 3)
OZONE LEVELS IN RELATION TO THE
 
TABLE 3. COMMON STANDARD/CRITERION OF 0.08 PPM
NO. OF HOURLY PEAK HOURLY VALUE
COUNTY EXCURSIONS (PPM)¢
1975 1976 1977 1975 1976 1977
St Clair (Port Huron) - 134* 141 — 0.22 0.15
Macomb - - 217 - — 0.23
Oakland - 26* 31 - 0.22 0.16
Lambton (Sarnia,
worst site) 132 169 183 0.17 0.16 0.19
Wayne (worst site) 35 118 61 0.27 0.21 0.15
Essex (Windsor) 169 209 258 0.27 0.17 0.14
 
é The worst site for peak value is not necessarily the same
as that for number of hourly excursions.
* Less than one year of observations.
 
Source: International Michigan—Ontario Air Pollution Board
Third Annual Report (October 4, 1978)
  
Attachment 2 - 24 -
EMISSION TRENDS FROM MAJOR POINT SOURCES
   
PARTICULATE EMISSIONS SULPHUR DIOXIDE EMISSIONS
(thousand tons[year) (thousand tons/year)
COUNTY 1971 1976 1977 1971 1976 1977
St. Clair 42.8 20.4 5.1 322.5 92.4 101.5
Lambton 6.9 8.5 10.1 313.6 159.2 180.5
Macomb 3.9 1.7 1.6 7.4 5.6 6.2
Oakland 5.0 1.5 1.5 8.8 6.3 6.5
Kent N/A 0.1 0.1 N/A 0 6 1.0
Wayne 86.8 43.4 40.0 372.4 134.4 126.9
Essex 4.0 2.8 2.5 27.8 2.3 1.5
U.S. TOTAL 138.5 67.0 45.2 711.2 238.6 241.1
CANADA TOTAL 10.9 11.4 12.7 341.3 162.1 183.1
BOUNDARY AREA
TOTAL 149.4 78.4 57.9 1,052.5 400.7 424.2
Source: International Michigan-Ontario Air Pollution Board,
Third Annual Report (October 4, 1978)
where more detailed data are available.
 MAJOR POINT SOURCES NOT IN FULL COMPLIANCE
WITH AIR POLLUTION CONTROL REQUIREMENTS
Subject of Litigation (1)
Central Wayne County Sanitation Authority
Sources on Phased Programs (10)
Ford Motor Co.
Wixom Assembly Plant
Ford Motor Co.
Steel Div. Power Plant
Ford Motor Co.
Steel Div. Coke & Steel Mills
Great Lakes Steel Co. - Ecorse Steel Mill
Great Lakes Steel Co.
Zug Island Coke Ovens
Great Lakes Steel Co. — Zug Island Steel Mills
Grosse Pointe Clinton Incinerator Authority
Allied Chemical Co.
(Semet Solvay)-Coke Ovens
Detroit Sewage Treatment Plant — Sludge Incin-
erators
Ford Motor Co.(Canada) Ltd. - Windsor Casting
Plant
Pollutant
IN 1977
Particulate Matter
Sulphur Dioxide
Particulate
Particulate
Particulate
Particulate
Particulate
Particulate
Particulate
Particulate
Particulate
Matter
Matter
Matter
Matter
Matter
Matter
Matter
Matter
Matter
Phased Program
In Litigation
January 1980
197
8-8
2
197
8—8
2
197
8—8
1
1978—79
1979
1979
197
8-8
0
197
9-8
2
1977-79
County
Wayne
Oakland
Wayne
8
Wayne
Wayne
Wayne
Wayne
Macomb
Wayne
Wayne
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